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Microfluidic chip is an integrating variously functional unit through 
microfabrication. on which sample pretreatment，chemical reaction，separation，
detection and other operations are completed. Microfluidic chip has many 
advantages：miniaturization，integration，high performance and low cost. So it has 
great potential in biomedicines，medicine synthesizing and screening，environment 
protection and monitoring. 
Antibody is a immunoglobulin which is a specific immune response to the 
airframe，and IgG is the main protein to the detection of serological diagnosis and 
vaccine immunity. The concent of serum immune globulin plays an important guiding 
role in certain diseases diagnosis and treatment. In this paper，attention is paid to the 
development of a glass-PDMS microfluidic chip and evaluation on the model of 
human IgG.. 
A method has been established to prepare glass-PDMS microfluidic chip in this 
paper. The fabrication process includes preparation of mask，exposure of photoresist，
development of patten，wet etching and preparation of the base PDMS. We determine 
the optimum conditions affecting the depth breadth ratio and exactitude such as the 
time of exposure and development of patten，the temperature and the time of wet 
etching，et al. 
To determine the optimum conditions of immune reaction on glass-PDMS 
microfluidic chip，we put IgG to the on-chip tests. Cy3 labeled goat anti-human IgG is 
directly immobilized on microfluidic chip，to estimate immobilization efficiency of 
protein. The anti-human IgG is hybridized with human IgG immobilized on the glass 
to evaluate the activity of immobilized protein. The main results are shown as 
follows： 
⑴A series of diluted human IgG are immobilized on the surface of the glass. The 
Cy3 labeled second antibody is added on. After incubation and washing, the 
microchips are scanned with fluorescence microscope. The maximum concentration is 















⑵The optimal dilution of Cy3 labeled goat anti-human IgG is 0.04 mg/mL，
huaman IgG has a maximum combination with Cy3 labeled goat anti-human IgG.. 
⑶0.005 mg/mL human IgG are repectively applied on the same channel with 
saturated concentration of Cy3 labeled goat anti-human IgG，Results show the 
maximum channel suck times is seven times.  
⑷Saturated concentration of human IgG repectively reacted with 0.004 mg/mL 
Cy3 labeled goat anti-human IgG. The experiment result suggests the maximum 
channel suck times is six times. 
⑸Compared this method with traditional ELISA，the chip method exhibits 
higher sensitivity. Moreover，the detection limit of human IgG is at the level of 
5ng/mL. 
⑹The on-chip HIV antibody detection according to the optimum conditions has 
been tested. Results show HIV antibody can be detected by indirect 
immunofluorensce assay. 
Compared with traditional ELISA method, this on-chip Cy3 fluorescence 
detection method is more versatile and more sensitive of lower cost and has more 
stable signal. The prospect for this on-chip Cy3 fluorescence is great. 
 




































































































表1.1 微流控芯片的应用  
Table1.1 The application of microfluidic chip 
微流控芯片的应用领域                            实际应用 
基因、蛋白质研究                    快速高通量测序、DNA指纹识别、法
医学应用、基因表达分析等 
化学、生物防御战                    病原体、毒素的检测和确、早期诊断、
治疗类选法  
临床分析                            对血液和体液进行快速分析、根据免
疫、酶分析的结果进行及时诊断、电化
学检测、细胞技术等  
高通量药物筛选                      药物的并行反应和分析、毒理分析等 
环境检测                            原位环境污染分析 
植入式器件                          用于活体药物输送、以及活体疾病状况
监测等 
作为化学或生物化学研究的的实验工    并行反应、分析用生物样品的纯化、 
具〔如微量有机合成、样品制备、核    PCR， RT-PCR 反应等 
酸序列放大等)                        
作为进行基础研究的平台(如研究流     研究微流道内电渗和拉曼流特性、研究
体特性、研究化学反应进程、仿生研    酶底物的扩散特性、开发具有生物功能

























表 1.2 芯片材料的优缺点 
Table1.2 Advantages and shortcomings of chip materials 
材料种类                   优点                          缺点 
单晶硅        具有化学惰性和热稳定性                 易碎，价格贵 
加工工艺成熟，可使用光刻和蚀刻         不能透过紫外线 
等制备集成电路                         电绝缘性能不够好
成熟工艺进行加工和批量生产             表面化学行为较复
杂 
玻璃和石英    很好的电渗性质                         难以得到深宽比大
的通道 
优良的光学性质                         加工成本高   
可用化学方法进行表面改性               键合难度较大 
光刻和蚀刻技术进行加工 
有机聚合物    成本低，品种多                         不耐高温   
 能通过可见与紫外光                     导热系数低 
可用化学方法进行表面改性               表面改性的方法待
易于加工，可通过铸造成型，激光         进一步研究 
溅射等方法得到深宽比大的通道 
可廉价大量地生产 
PDMS[7]          能重复可逆变形不发生永久              不耐高温，导热系 
          性破坏，用模塑法高保真地              数低 
          制备微流控芯片，能透过                表面改性的方法待 
          300nm 以上的紫外可见光，              进一步研究 
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